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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power loss in 
transmission when the power is supplied from a fuel cell to a load 
as much as practicable. 

SOLUTION: A bypass line 48 connects the input to the output of a 
DC/DC converter 38 so that the power generated by a fuel cell 36 
is supplied to an inverter 44 without passing through the converter 
38. A changeover switch 37 changes over selectively between two 
positions, whether the output of the fuel cell 36 is connected with 
the input of the converter 38 or connected with the bypass line 48. 
In the case of the converter 38, the power of the fuel cell 36 is 
supplied to the inverter 44 or battery 40 through the converter 38; 
in the case of bypass line 48, is supplied to the inverter 44 directly 
without passing through the converter 38. A shutoff switch 41 
disconnects the output of the battery 40 from the connecting line. 
When the switch is on, the battery 40 is connected with the 
inverter 44 and/or bypass line 48, and when off, the battery 40 is 
disconnected from them. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] While accumulating the fuel cell which generates power in response to supply of a fuel, and power 
The pressure of the electrical potential difference outputted from the rechargeable battery which can output the 
accumulated power, and said fuel cell is regulated. It has an electrical-potential-difference pressure regulation 
means by which it is impressed by said rechargeable battery and load, respectively. It is the fuel cell system 
which can supply the power which was generated with said fuel cell and minded said electrical-potential- 
difference pressure regulation means, or the power outputted from said rechargeable battery to said load. A 
bypass means to supply the power generated with said fuel cell to said load through said electrical-potential- 
difference pressure regulation means, A fuel cell system equipped with the means for switching which switches 
alternatively whether the power generated with said fuel cell is supplied to said load through said electrical- 
potential-difference pressure regulation means, or it supplies through said bypass means. 
[Claim 2] In a fuel cell system according to claim 1 when are recording of the power to said rechargeable 
battery is unnecessary, or when the output of the power from said rechargeable battery is unnecessary While 
having further a cutoff means to intercept the electric connection between a bypass means, and said said load 
and said rechargeable battery, said means for switching The fuel cell system characterized by switching so that 
the power generated with said fuel cell may be supplied to said load through said bypass means, when are 
recording of the power to said rechargeable battery is unnecessary, or when the output of the power from said 
rechargeable battery is unnecessary. 

[Claim 3] The fuel cell system which the difference of the demand power of said load and the schedule output 
power of said fuel cell is about 0, and is characterized by including the case where there are more charges of 
said rechargeable battery than a predetermined basis in a fuel cell system according to claim 2 when are 
recording of the power to said rechargeable battery is unnecessary, or when the output of the power from said 
rechargeable battery is unnecessary and the charge of said rechargeable battery is [ ****** ] about 100%. 
[Claim 4] It is the fuel cell system characterized by said voltage adjustment means consisting of a DC to DC 
converter in the fuel cell system of one publication of the arbitration of claim 1 thru/or the claims 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which can mitigate the power loss in the 

inside of the transmission route at the time of supplying power to a load from a fuel cell. 

[0002] 

[Description of the Prior Art] For example, as shown in drawing 5 , the conventional fuel cell system which 
may be carried in an electric vehicle feeds the fuels 124, such as a methanol and water, into the reforming 
machine 128, in the reforming machine 128, generates fuel gas, such as hydrogen, by the steam-reforming 
reaction of a methanol from a fuel 124, flows into a fuel cell 136 the fuel gas and air 130 which were generated, 
and generates electromotive force according to electrochemical reaction in a fuel cell 136 using fuel gas and air 
130. And while supplying the power generated with the fuel cell 136 to an inverter 144 through DC to DC 
converter 138 and diode 139, the power outputted to DC to DC converter 138 from the dc-battery 140 
connected to juxtaposition was also supplied to the inverter 144, the motor 146 was driven, and the driving 
force of an electric vehicle has been obtained. At this time, DC to DC converter 138 regulates the pressure of 
the electrical potential difference outputted from the fuel cell 136, and is impressing it to an inverter 144 and a 
dc-battery 140 at juxtaposition. 

[0003] While a control section 120 computes the demand output (demand power) of an inverter 144 from the 
accelerator opening of the electric vehicle detected by the accelerator pedal position sensor 122, an inverter 144 
is controlled based on the computed demand output, and the power equivalent to a demand output is made to be 
supplied to a motor 146 through an inverter 144. 

[0004] Although power is outputted from a fuel cell 136 to the demand output of an inverter 144 at this time so 
that this may be provided supply everything only with the power from a fuel cell 136, when there is nothing By 
a control section's 120 controlling DC to DC converter 138 according to the charge (SOC) of the dc-battery 140 
detected by the SOC sensor 142 etc., and adjusting the output voltage of DC to DC converter 138 It is set as the 
value of a request of the output voltage of a dc-battery 140, and the power of the insufficiency is made to output 
(namely, discharge), and it is made to supply an inverter 144 from a dc-battery 140. 
[0005] Moreover, even if it supplies the power outputted from the fuel cell 136 to an inverter 144 by the 
demand output of an inverter 144, in being generous in addition, a control section 120 controls DC to DC 
converter 138, sets it as the value of a request of the output voltage of a dc-battery 140, and is made to store up 
power of the part which remained in the dc-battery 140 (namely, charge). 
[0006] 

[Problem(s) to be Solved by the Invention] As described above, in the conventional fuel cell system, by forming 
DC to DC converter 138 between a fuel cell 136, a dc-battery 140, and an inverter 144, and adjusting the output 
voltage of DC to DC converter 138, it is set as the value of various requests of the output voltage of a dc-battery 
140, and desired power was made to output from a dc-battery 140 (discharge), or desired power was stored up 
in the dc-battery 140 by it (charge). 

[0007] For this reason, the power outputted from the fuel cell 136 will surely be supplied to an inverter 144 
through DC to DC converter 138. 

[0008] However, generally the power efficiency in DC to DC converter 138 had the problem that much power 
loss will occur in DC to DC converter 138 when 70 - 80% and the power outputted from the fuel cell 136 since 
it was low mind DC to DC converter 138. 
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e^wpose of this invention solves the trouble oftne 



[0009] Therefore, in case the^lrpose of this invention solves the trouble ofthe above-mentioned conventional 
technique and supplies power to a load from a fuel cell, it is to offer the fuel cell system which can mitigate the 
power loss which may be produced in a transmission route as much as possible. 
[0010] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain a part of 
above-mentioned purpose [ at least ], the fuel cell system of this invention While accumulating the fuel cell 
which generates power in response to supply of a fuel, and power The pressure of the electrical potential 
difference outputted from the rechargeable battery which can output the accumulated power, and said fuel cell 
is regulated. It has an electrical-potential-difference pressure regulation means by which it is impressed by said 
rechargeable battery and load, respectively. It is the fuel cell system which can supply the power which was 
generated with said fuel cell and minded said electrical-potential-difference pressure regulation means, or the 
power outputted from said rechargeable battery to said load. A bypass means to supply the power generated 
with said fuel cell to said load through said electrical-potential-difference pressure regulation means, Let it be a 
summary to have the means for switching which switches alternatively whether the power generated with said 
fuel cell is supplied to said load through said electrical-potential-difference pressure regulation means, or it 
supplies through said bypass means. 

[001 1] Thus, he establishes a bypass means to supply the power generated with the fuel cell to a load through an 
electrical-potential-difference pressure regulation means, to an electrical-potential -difference pressure 
regulation means, and is trying to switch whether the power generated with the fuel cell is supplied to said load 
through an electrical-potential-difference pressure regulation means by the means for switching, or it supplies 
through a bypass means in the fuel cell system of this invention. 

[0012] Therefore, since the power supplied to a load from a fuel cell will not pass an electrical-potential- 
difference pressure regulation means when according to the fuel cell system of this invention it switches so that 
the power generated with the fuel cell may be supplied to a load through a bypass means by the means for 
switching, loss of power is hardly produced in a transmission route. 

[0013] In the fuel cell system of this invention moreover, when are recording of the power to said rechargeable 
battery is unnecessary, or when the output of the power from said rechargeable battery is unnecessary While 
having further a cutoff means to intercept the electric connection between a bypass means, and said said load 
and said rechargeable battery, said means for switching When are recording of the power to said rechargeable 
battery is unnecessary, or when the output of the power from said rechargeable battery is unnecessary, it is 
desirable to switch so that the power generated with said fuel cell may be supplied to said load through said 
bypass means. 

[0014] When are recording of the power to a rechargeable battery and the output o^the power from a 
rechargeable battery are unnecessary, it is satisfactory, even if it intercepts the electric connection between a 
bypass means and a load, and a rechargeable battery and separates a rechargeable battery from a load or a fuel 
cell completely with a cutoff means. Moreover, since it is not necessary to set the output voltage of a 
rechargeable battery as a desired value by having separated the rechargeable battery, an electrical-potential- 
difference pressure regulation means becomes unnecessary in this case. Even if it supplies the power generated 
with the fuel cell to a load through a bypass means by the means for switching, it is satisfactory and, therefore, 
loss of power is hardly produced in a transmission route. 

[0015] In the fuel cell system of this invention, when are recording of the power to said rechargeable battery is 
unnecessary, or when the output of the power from said rechargeable battery is unnecessary and the charge of 
said rechargeable battery is [ ****** ] about 100%, the difference of the demand power of said load and the 
schedule output power of said fuel cell is about 0, and it is desirable to include the case where there are more 
charges of said rechargeable battery than a predetermined basis. 

[0016] Since power cannot be accumulated in a rechargeable battery any more any longer when the charge of a 
rechargeable battery is about 100%, it is [ ****** ] good when are recording of the power to a rechargeable 
battery is unnecessary. Moreover, since there is no need of supplying power to a load from a rechargeable 
battery, and there is no need of accumulating power in a rechargeable battery not much on the other hand when 
there are more charges of a rechargeable battery than a predetermined basis when the difference of the demand 
power of a load and the schedule output power of a fuel cell is about 0, when are recording of the power to a 
rechargeable battery is also unnecessary, it is [ ****** ] good [ the output of the power from a rechargeable 
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battery ]. 

[0017] You may make it constitute a voltage adjustment means from a DC to DC converter in the fuel cell 
system of this invention. A DC to DC converter is because it is suitable for a pressure up or lowering the 
pressure and adjusting to a desired value in the electrical potential difference outputted from the fuel cell. 
[0018] 

[Other modes of invention] This invention can also take other following modes. That is, the mode is an electric 
vehicle carrying the above-mentioned fuel cell system. In this electric vehicle, the driving force of an electric 
vehicle etc. is obtained from a fuel cell by the drive of that motor, using a motor as a load which receives supply 
of power. 

[0019] Thus, an electric vehicle with little power loss is realizable by carrying the above-mentioned fuel cell 

system in an electric vehicle. 

[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
example. Drawing 1 is the block diagram showing the fuel cell structure of a system as one example of this 
invention. In addition, the fuel cell system of this example shall be carried in the electric vehicle. 
[0021] Then, the fuel cell structure of a system and the rough actuation which are shown in drawing 1 are 
explained. The fuel cell system shown in drawing 1 is mainly equipped with a control section 20, the accelerator 
pedal position sensor 22, the reforming machine 28, a fuel cell 36, a change-over switch 37, DC to DC 
converter 38, diode 39, a dc-battery 40, an isolating switch 41, the SOC sensor 42, the inverter 44, the motor 46, 
and the bypass line 48. 

[0022] Among these, the reforming machine 28 receives supply of the fuels 24, such as a methanol and water, 
and generates the hydeogen-rich gas (reformed gas) containing hydrogen from these by the steam-reforming 
reaction of the methanol shown in a formula (1). 
[0023] 

CH3 OH+H20->3H2+C02 - (1) 

[0024] A fuel cell 36 introduces air 30 as oxidation gas containing oxygen, performs electrochemical reaction as 
shown in formula (2) - (4), and generates power while it introduces the hydeogen-rich gas generated with the 
reforming vessel 28 as fuel gas. 
[0025] 

H2 -> 2H++2e- - (2) 
2H++2e-+(l/2) 02 -> H20 - (3) 
H2+(l/2) 02 -> H20 - (4) 

[0026] In this example, the fuel cell 36 consists of polymer electrolyte fuel cells, and has constituted the stack 
structure which carried out two or more laminatings of the single eel (not shown) which consists of an 
electrolyte membrane, an anode, a cathode, a separator, etc. The introduced hydeogen-rich gas is supplied to the 
anode of each ** eel through fuel gas passage (not shown), the reaction shown in a formula (2) is presented, air 
is supplied to the cathode of each ** eel through an oxidation gas passageway (not shown), and the reaction 
shown in a formula (3) is presented with it. In addition, a formula (4) is a reaction which occurs with the whole 
fuel cell. 

[0027] The dc-battery 40 and the inverter 44 are connected to the fuel cell 36 through DC to DC converter 38 at 
juxtaposition, and the power generated with the fuel cell 36 is supplied also to a dc-battery 40 depending on the 
case while it is supplied to an inverter 44 through DC to DC converter 38. 

[0028] the electrical potential difference to which DC to DC converter 38 was outputted from the fuel cell 36 - 
a pressure up - or the pressure is lowered and it is impressed by the inverter 44 and the dc-battery 40 through 
diode 39 at juxtaposition. At this time, DC to DC converter 38 adjusts the value of output voltage according to 
the control signal from a control section 20 (that is, the pressure is regulated). 

[0029] He is trying, as for diode 39, for a current to flow from DC to DC converter 38 only to an one direction 
to an inverter 44 or a dc-battery 40. 

[0030] A dc-battery 40 accumulates the power supplied from the fuel cell 36, and the power revived through the 
inverter 44 from the motor 46 depending on the case, or supplies the accumulated power to an inverter 44. In 
this example, although the dc-batteries 40, such as a lead accumulator, are used as a rechargeable battery, 
rechargeable batteries of other type, such as a nickel cadmium battery, a nickel-hydrogen battery, and a lithium 
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secondary battery, can also bWsed. The power supply of this dc-battery 4(Hs determined by the magnitude of 
the run state an electric vehicle is expected to be, i.e., the load expected, the power supply of a fuel cell 36 put 
side by side. 

[0031] The SOC sensor 42 detects the charge (SOC) of a dc-battery 40, and sends the detection result to a 
control section 20. The SOC sensor 42 consists of SOC meter which integrates the current value and time 
amount of charge and discharge in a dc-battery 40, and, specifically, the control section 20 is calculating the 
charge of a dc-battery 40 by the operation based on this addition value. Moreover, you may make it the specific 
gravity sensor which measures the specific gravity of the voltage sensor which measures the output voltage of a 
dc-battery 40, and the electrolytic solution of a dc-battery 40 instead of such SOC meter constitute the SOC 
sensor 42. In this case, a control section 20 calculates the charge of a dc-battery 40 from these measured value. 
[0032] An inverter 44 drives a motor 46 with the power supplied from the fuel cell 36 or the dc-battery 40. 
Specifically, an inverter 44 is controlling the torque generated by the motor 46 by adjusting the amplitude (in 
fact pulse width) and frequency of three-phase-circuit alternating voltage which are supplied to a motor 46 
according to the control signal from a control section 20 at this time while it changes into three-phase-circuit 
alternating voltage the direct current voltage impressed from DC to DC converter 38 or the dc-battery 40 and 
supplies it to a motor 46. 

[0033] In fact, the inverter 44 is constituted considering six switching elements (for example, the bipolar form 
MOSFET (IGBT)) as a main circuit component, and has changed the switching operation of these switching 
elements into the amplitude of a request of the impressed direct current voltage, and the three-phase-alternating- 
current electrical potential difference of a frequency by being controlled by the control signal from a control 
section 20. 

[0034] The motor 46 consists of for example, three phase synchronous motors, is driven with the power 
supplied through the inverter 44 from the fuel cell 36 or the motor 46, and makes a driving shaft (not shown) 
generate torque. The generated torque is transmitted to the axle (not shown) of an electric vehicle through a gear 
(not shown), and gives rotation driving force to a wheel. Thereby, driving force is given to an electric vehicle 
and it is made to run an electric vehicle. 

[0035] Moreover, the accelerator pedal position sensor 22 detects the accelerator opening of an electric vehicle, 
and sends the detection result to a control section 20. 

[0036] On the other hand, the control section 20 is equipped with CPU20a, ROM20b, RAM20c, and 20d of 
input/output port. Among these, CPU20a performs a desired operation according to a control program, and 
performs various processings and control. Moreover, ROM20b stores beforehand the above-mentioned control 
program, the control data used in case the above-mentioned operation is performed, the data of the output 
current-output power property which made the parameter the charge (SOC) of a dc-battery 40 mentioned later, 
etc. RAM20c stores temporarily the various data obtained by having performed the above-mentioned operation, 
input/output port inputs the detection result sent from various sensors, and tells CPU20a — according to the 
directions from CPU20a, a control signal is both outputted to each component. 

[0037] Now, although there is almost no change with the component with which each above component was 
used in the conventional fuel cell system shown in drawing 5 R> 5, respectively, in the fuel cell system of this 
example, the still more nearly following bypass lines 48, the change-over switch 37, and the isolating switch 41 
are added. 

[0038] That is, the bypass line 48 is a path cord which connects between the input of DC to DC converter 38, 
and outputs directly, and it is formed in order to supply the power generated with the fuel cell 36 to an inverter 
44 through DC to DC converter 38. 

[0039] Moreover, a change-over switch 37 is a switch which switches alternatively whether one side of the 
output of a fuel cell 36 is connected to one side of an input of DC to DC converter 38, or it connects with one 
side of the bypass line 48. Therefore, although the power generated with the fuel cell 36 is supplied to an 
inverter 44 or a dc-battery 40 through DC to DC converter 38 when the change-over switch 37 has switched to 
the input side of DC to DC converter 38, when having switched to the bypass line 48 side, the direct inverter 44 
will be supplied through the bypass line 48, without minding DC to DC converter 38. In addition, a change-over 
switch 37 switches according to the control signal from a control section 20. 

[0040] An isolating switch 41 is a switch for separating one side of the output of a dc-battery 40 from the path 
cord which connects between diode 39 and inverters 44. That is, although the dc-battery 40 is electrically 
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connected with the inverter 4^ffie bypass line 48, or DC to DC converter 35when an isolating switch 41 is an 
ON state, when it is in an OFF state, a dc-battery 40 will be electrically separated from these completely. In 
addition, also in this isolating switch 41, ON/OFF switches according to the control signal from a control 
section 20. 

[0041] Then, the processing actuation in the fuel cell system of this example is explained in detail, using the 
flow chart of drawing 2 and drawing 3 . 

[0042] Drawing 2 is a flow chart which shows a part for the first portion of the flow of the processing actuation 
in the fuel cell system of drawing 1 , and drawing 3 is a flow chart which similarly shows a part in the second 
half. In addition, in an initial state, the change-over switch 37 shall have switched to the input side of DC to DC 
converter 38, and the isolating switch 41 shall have become an ON state. 

[0043] As shown in drawing 2 , a control section 20 incorporates first the accelerator opening detected by the 
accelerator pedal position sensor 22 (step S10). A control section 20 can detect the hope of the operator whether 
you send what power to a motor 46 through an inverter 44, and want to run an electric vehicle by this. Then, a 
control section 20 computes the power (demand output of an inverter 44) which should be supplied to an 
inverter 44 from the incorporated accelerator opening (step SI 2). 

[0044] Moreover, a control section 20 determines the power which should be generated with a fuel cell 36, i.e., 
schedule output power, (step S14). For example, when operating a fuel cell 36 on the point of operation, the 
power which the fuel cell 36 will generate is computed, and the computed power is determined as schedule 
output power to operate on the point of a request of a fuel cell 36 of operation. 

[0045] In addition, a control section 20 may perform mostly processing of steps S10 and SI 2, and processing of 
step S14 by synchronization, and after one processing is completed, you may make it start processing of another 
side. 

[0046] Next, a control section 20 subtracts the schedule output power of the fuel cell 36 determined at step S14 
from the demand output of the inverter 44 computed at step SI 2, searches for the difference (step S16), and if 
the difference is larger than 0, it will progress to ** of drawing 3 , if smaller than 0, it will progress to ** of 
drawing 3 , and if it is 0, it will progress to ** of drawing 3 . That the difference is larger than 0 here the 
demand output of an inverter 44 should supply everything only by the output power of a fuel cell 36 — the 
condition that there is nothing being expressed and that the difference is smaller than 0 even if it supplies the 
output power of a fuel cell 36 to an inverter 44 by the demand output — power — in addition — a complementary 
— stripes — it being unacquainted, and the condition being expressed and further that the difference is 0 The 
condition that the demand output of an inverter 44 can be covered the neither more nor less by the output power 
of a fuel cell 36 is expressed. 

[0047] Then, the case of ** of drawing 3 is explained. That is, when the difference of the demand output of an 
inverter 44 and the schedule output power of a fuel cell 36 which are obtained at step S16 is larger than 0, a 
control section 20 incorporates first the charge (SOC) of the dc-battery 40 detected by the SOC sensor 42 (step 
S18). 

[0048] Next, a control section 20 reads the output current-output voltage property of the dc-battery 40 
corresponding to the SOC from ROM20b in a control section 20 based on SOC incorporated at step SI 8. 
[0049] As mentioned above, the data of the output current-output power property which made the parameter 
beforehand SOC in the dc-battery 40 as shown in drawing 4 are stored in ROM20b in a control section 20. 
[0050] Drawing 4 is the property Fig. showing an example of the output current-output voltage property which 
made the parameter SOC in the dc-battery 40 of drawing 1 . In drawing 4 , an axis of ordinate expresses the 
output voltage of a dc-battery 40, and the axis of abscissa expresses the output current. 
[0051] If the output current-output voltage property of a dc-battery 40 is changing with SOC and SOC is 
decided as shown in drawing 4 , the output current-output voltage property at that time will be decided 
uniquely. In drawing 4 , it is Gl, G2, ~, G5 at the small order of SOC. Therefore, the output current-output 
voltage property in the SOC is stored in ROM20b for every SOC. 

[0052] Then, the control section 20 reads the output current-output voltage property corresponding to 
incorporated SOC out of two or more output current-output voltage properties stored in ROM20b as it described 
above. And a control section 20 determines the output voltage required of a dc-battery 40 based on the read 
output current-output voltage property from the difference of the demand output of an inverter 44 and the 
schedule output power of a fuel cell 36 which were obtained at step S16 (step S20). 
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[0053] When property G3 in cWwing 4 is specifically read as an output current-output voltage property 
corresponding to detected SOC, a control section 20 computes the point with which the product (namely, output 
power of a dc-battery 40) of the output current and output voltage becomes almost equal to the difference of the 
demand output of an inverter 44, and the schedule output power of a fuel cell 36 in the read output current- 
output voltage property G3. Now, supposing the point is Pn in drawing 4 , the output voltage Vn of the dc- 
battery 40 in the point Pn will be determined as output voltage of which it is required by the dc-battery 40. 
[0054] Next, a control section 20 controls DC to DC converter 38, and it adjusts it so that the output voltage of 
DC to DC converter 38 may turn into output voltage determined at step S20 (step S22). In addition, at this time, 
as mentioned above, the change-over switch 37 has switched to the input side of DC to DC converter 38 as an 
initial state, and the isolating switch 41 has become an ON state. 

[0055] therefore, the thing for which the output voltage of DC to DC converter 38 is adjusted in this way since 
the output voltage of DC to DC converter 38 is impressed to the dc-battery 40 and the inverter 44, respectively - 
- the output voltage of a dc-battery 40 turns into output voltage determined at step S20. Therefore, from a dc- 
battery 40, the power which is equivalent to the difference of the demand output of an inverter 44 and the 
schedule output power of a fuel cell 36 which were obtained at step S16 as output power will be outputted. 
[0056] Then, a control section 20 controls an inverter 44 to consume the power equivalent to the demand output 
of the inverter 44 computed at step S12 by the motor 46 through an inverter 44. Consequently, while the power 
outputted from the dc-battery 40 is supplied to an inverter 44, the power (namely, difference of the demand 
output of an inverter 44 and the output power of a dc-battery 40) of the remaining parts is pulled out from a fuel 
cell 36, and is supplied to an inverter 44 (step S24). 

[0057] That is, when a control section 20 performs the above control to DC to DC converter 38 and an inverter 
44, the same power as the schedule output power for which it opted at step S14 will be taken out from a fuel 
cell 36, and an inverter 44 will be supplied with the power outputted from the dc-battery 40. 
[0058] Next, the case of ** of drawing 3 is explained. That is, when the difference of the demand output of an 
inverter 44 and the schedule output power of a fuel cell 36 which were obtained at step S16 is smaller than 0, a 
control section 20 incorporates first the charge (SOC) of the dc-battery 40 detected by the SOC sensor 42 like 
the case where the above-mentioned difference is larger than 0 (step S26). 

[0059] And a control section 20 judges whether the incorporated SOC is less than 100% (step S28). When SOC 
is 100% as a result of a judgment, it shifts to processing of step S30 noting that power cannot be accumulated in 
a dc-battery 40 any longer. When SOC is less than 100%, it shifts to processing of step S36 noting that it is still 
possible to be able to accumulate power in a dc-battery 40. 

[0060] When SOC is 100%, first, a control section 20 controls an isolating switch 41, and makes an isolating 
switch 41 an OFF state. Consequently, since a dc-battery 40 is electrically separated from an inverter 44, the 
bypass line 48, DC to DC converter 38, etc. (step S30), it also becomes that power is outputted from a dc- 
battery 40, without accumulating power in a dc-battery 40. 

[0061] Next, a control section 20 controls a change-over switch 37, and switches a change-over switch 37 to the 
bypass line 48 side. Consequently, the output of a fuel cell 36 is directly connected to the input of an inverter 44 
through DC to DC converter 38 by the bypass line 48 (step S32). 

[0062] Then, a control section 20 controls an inverter 44 to consume the power equivalent to the demand output 
of the inverter 44 computed at step S12 by the motor 46 through an inverter 44. Consequently, from a fuel cell 
36, the power equivalent to the demand output of an inverter 44 is taken out, and without being accumulated in 
a dc-battery 40 through DC to DC converter 38 by minding the bypass line 48, as it is, an inverter 44 is supplied 
and it is consumed by the motor 46 (step S34). 

[0063] Therefore, since DC to DC converter 38 which may produce power loss is not minded in this case, the 
power taken out from the fuel cell 36 can be supplied to an inverter 44, without producing most power losses. 
[0064] In addition, since the power equivalent to the demand output of an inverter 44 is taken out from a fuel 
cell 36 to the last in this case, the power taken out from a fuel cell 36 turns into power fewer than the schedule 
output power for which it opted at step S 14 as a result (it is because the difference of the demand output of an 
inverter 44 and the schedule output of a fuel cell 36 is smaller than 0 in this case.). 

[0065] On the other hand, when SOC is less than 100%, a control section 20 reads the output current-output 
voltage property corresponding to the SOC from ROM20b in a control section 20 based on SOC incorporated at 
step S26. And a control section 20 determines the output voltage required of a dc-battery 40 based on the read 
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output current-output voltagi^poperty from the difference of the demand output of an inverter 44 and the 
demand output power of a fuel cell 36 which were obtained at step S16 (step S36). 

[0066] When property G3 in drawing 4 is read as an output current-output voltage property corresponding to 
specifically detected SOC, the same with having mentioned above a control section 20 In the read output 
current-output voltage property G3, the point with which the product (namely, output power of a dc-battery 40) 
of output voltage and the output current becomes almost equal to the difference of the demand output of an 
inverter 44 and the schedule output power of a fuel cell 36 is computed. Under the present circumstances, from 
0, since the difference of the demand output of an inverter 44 and the output power of a fuel cell 36 is small 
(namely, negative), it will compute the point with which the product (namely, output power of a dc-battery 40) 
of the output current and output voltage serves as negative. Power is being accumulated in a dc-battery 40 and it 
is said here that it is carrying out for the thing semantics of saying [ that the power outputted from a dc-battery 
40 serves as negative ]. Moreover, since the output voltage of a dc-battery 40 does not serve as negative as 
shown in drawing 4 , the point with which the output current serves as negative will be computed. 
[0067] Then, now, supposing the point is Pr in drawing 4 , the output voltage Vr of the dc-battery 40 in the 
point Pr will be determined as output voltage of which it is required by the dc-battery 40. 
[0068] Next, a control section 20 controls DC to DC converter 38, and it adjusts it so that the output voltage of 
DC to DC converter 38 may turn into output voltage determined at step S36 (step S38). In addition, at this time, 
as mentioned above, the change-over switch 37 has switched to the input side of DC to DC converter 38 as an 
initial state, and the isolating switch 41 has become an ON state. 

[0069] Therefore, by adjusting the output voltage of DC to DC converter 38 in this way, the output voltage of a 
dc-battery 40 turns into output voltage determined at step S36, and power will be accumulated in a dc-battery 
40. That is, from a fuel cell 36, power will be pulled out and the power equivalent to the absolute value of the 
difference of the demand output of an inverter 44 and the schedule output power of a fuel cell 36 which were 
obtained at step S16 among the output power will be accumulated in a dc-battery 40. 

[0070] Moreover, a control section 20 controls an inverter 44 to consume the power equivalent to the demand 
output of the inverter 44 computed at step S12 by the motor 46 through an inverter 44. Consequently, the power 
(namely, the remaining power to have not been accumulated in a dc-battery 40) which is equivalent to the 
demand output of an inverter 44 among the power taken out from the fuel cell 36 is supplied to an inverter 44, 
and is consumed by the motor 46 (step S40). 

[0071] Therefore, when a control section 20 performs the above control to DC to DC converter 38 and an 
inverter 44, while the same power as the schedule output power for which it opted at step S14 from the fuel cell 
36 is taken out, a part of power of them will be accumulated in a dc-battery 40. 

[0072] Finally the case of ** of drawing 3 is explained. That is, when the difference of the demand output of an 
inverter 44 and the schedule output power of a fuel cell 36 which were obtained at step S16 is 0, a control 
section 20 incorporates first the charge (SOC) of the dc-battery 40 detected by the SOC sensor 42 like the case 
where the above-mentioned difference is larger than 0, or the case of being small (step S42). 
[0073] Next, it judges whether the incorporated SOC of a control section 20 is larger than 60% (step S44). 
When SOC is 60% or less as a result of a judgment, it shifts to processing of step S46 noting that still sufficient 
power for a dc-battery 40 is not accumulated but it is necessary to accumulate power further. Moreover, power 
is already enough accumulated in the dc-battery 40, and when SOC is larger than 60%, it shifts to processing of 
step S52 noting that it is not necessary to accumulate power in addition. [0074] When SOC is 60% or less, a 
control section 20 reads the output current-output voltage property of the dc-battery 40 corresponding to the 
SOC from ROM20b in a control section 20 first based on SOC incorporated at step S42. And a control section 
20 determines the output voltage required of a dc-battery 40 based on the read output current-output voltage 
property (step S46). 

[0075] When property G3 in drawing 4 is read as an output current-output voltage property corresponding to 
specifically detected SOC, the same with having mentioned above a control section 20 In order to store up 
power in a dc-battery 40, it sets to the read output current-output voltage property G3. The product (namely, 
output power of a dc-battery 40) of the output current and output voltage sets up the desired point (desired point 
with which in other words the output current serves as negative) used as negative, and is determined as output 
voltage of which the output voltage of the dc-battery 40 in the point is required by the dc-battery 40. 
[0076] Next, like the above-mentioned step S38, a control section 20 controls DC to DC converter 38, and it 
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adjusts it so that the output v^age of DC to DC converter 38 may turn into output voltage determined at step 
S46 (step S48). In addition, as for the change-over switch 37, it has switched to the input side of DC to DC 
converter 38 as an initial state also at this time, and the isolating switch 41 has become an ON state. 
[0077] Therefore, by adjusting the output voltage of DC to DC converter 38 in this way, the output voltage of a 
dc-battery 40 turns into output voltage determined at step S46, and power will be accumulated in a dc -battery 
40. That is, from a fuel cell 36, power will be pulled out and the power (namely, power equivalent to the 
absolute value of the product of the output current and output voltage in the point) corresponding to the point 
set up at step S46 among the output power will be accumulated in a dc-battery 40. 

[0078] Moreover, a control section 20 controls an inverter 44 to consume the power equivalent to the demand 
output of the inverter 44 computed at step S12 by the motor 46 through an inverter 44. Consequently, the power 
which is equivalent to the demand output of an inverter 44 among the power taken out from the fuel cell 36 is 
supplied to an inverter 44, and is consumed by the motor 46 (step S50). 

[0079] Therefore, when a control section 20 performs the above control to DC to DC converter 38 and an 
inverter 44, a part of power will be accumulated in a dc-battery 40 among the power taken out from the fuel cell 
36. 

[0080] However, since the power to be accumulated in a dc-battery 40 in this case for the power equivalent to 
the demand output of an inverter 44 to not only be taken out from a fuel cell 36, but is also taken out, much 
power will be taken out from the schedule output power for which it opted at step S14. 
[0081] On the other hand, when SOC is larger than 60%, like processing of the above-mentioned step S30, a 
control section 20 controls an isolating switch 41, makes an isolating switch 41 an OFF state, and separates a 
dc-battery 40 from an inverter 44, the bypass line 48, DC to DC converter 38, etc. electrically first (step S52). 
By this, it also becomes that power is outputted from a dc-battery 40, without accumulating power in a dc- 
battery 40. 

[0082] Next, a control section 20 controls a change-over switch 37 as well as processing of the above- 
mentioned step S38, and switches a change-over switch 37 to the bypass line 48 side. Consequently, the output 
of a fuel cell 36 is directly connected to the input of an inverter 44 through DC to DC converter 38 by the 
bypass line 48 (step S54). 

[0083] Next, a control section 20 controls an inverter 44 to consume the power equivalent to the demand output 
of the inverter 44 computed at step S12 by the motor 46 through an inverter 44. Without taking out the power 
equivalent to the demand output of an inverter 44 from a fuel cell 36 as a result, and being accumulated also in a 
dc-battery 40 through DC to DC converter 38, an inverter 44 is supplied and it is consumed by the motor 46 
(step S56). 

[0084] Therefore, since DC to DC converter 38 which may produce power loss is not minded also in this case, 
the power taken out from the fuel cell 36 can be supplied to an inverter 44, without producing most power 
losses. 

[0085] Now, according to this example, as explained above, since an inverter 44 is supplied through DC to DC 
converter 38 which may produce power loss, losing power in a transmission route does not almost have the 
power generated with the fuel cell 36 in actuation of steps S34 or S56. Moreover, since it is all a case with 
unnecessary are recording of the power to a dc-battery 40 and output of the power from a dc-battery 40 step S34 
and in the case of S56 By the isolating switch 41, even if it separates a dc-battery 40 from an inverter 44, the 
bypass line 48, or DC to DC converter 38 electrically Since it is not necessary to set the output voltage of a dc- 
battery 40 as a desired value by being satisfactory and having separated the dc-battery 40 in this way, DC to DC 
converter 38 becomes unnecessary, therefore as mentioned above, even if it makes it not mind DC to DC 
converter 38, it is satisfactory. 

[0086] Moreover, in the electric vehicle carrying the fuel cell system of this example, since the rate that 
transmission of the power with which the switch frequency of a change-over switch 37 and an isolating switch 
41 minded the bypass line 48 where a dc-battery 40 is relatively separated in ** is performed increases when 
there are few load effects, such as the time of high-speed transit, it becomes effective especially. Moreover, 
generally it becomes very effective that a fuel cell transmits power which minded the bypass line 48 where a dc- 
battery 40 is separated when high power was required of fuel cells, such as the time of high-speed transit, since 
effectiveness fell at the time of high power. 

[0087] In addition, this invention can be carried out in various modes in the range which is not restricted to the 
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above-mentioned example o^Re above-mentioned operation gestalt, and does not deviate from the summary. 
[0088] In the above-mentioned example, although the change-over switch 37 was a switch which switches 
alternatively whether the output of a fuel cell 36 is connected to whether it connects with the input of DC to DC 
converter 38, and the bypass line 48, it may be a switch which switches alternatively whether the input of an 
inverter 44 is connected to the output of DC to DC converter 38, or it connects with the bypass line 48. 
Moreover, you may make it use the change-over switch which switches [ which intercepts the bypass line 48 / 
or or ] whether connection is made. 

[0089] In the above-mentioned example, although a methanol and water were supplied to the reforming 
machine 28 as a fuel 24, this invention may not be limited to this, may be replaced with a methanol, and may be 
methane, ethanol, natural gas, a gasoline, gas oil, etc. Moreover, as a fuel 24, in using hydrogen itself, the 
reforming machine 28 becomes unnecessary. 

[0090] Moreover, a fuel cell 36 is good also as not restricting to a polymer electrolyte fuel cell and using fuel 
cells of other type, such as a phosphoric acid mold fuel cell and a solid oxide fuel cell. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0 0 2 5] 

H 2 — 2 H*+ 2 e" — (2) 

2H + +2e-+ (1/2) 0 2 — H 2 0 - (3) 
H 2 -h (1/2) 0 2 — H 2 0 - (4) 

[0026] *nmwiz&^xi± y BMmi&3 e itmfc 

r#**^7/- K»:fl»sn, a: (2) »:StW6 

*Hr^O*V- KfcCft»S*L, (3) KS-J-RJfcfctt 
Sft&o fcjs, * (4) ««»*Jft^#:-eiB**KJCB-C 

[0 0 2 7] 3 6i:l±, DC/DC^>A-^ 

3 8 t^Lt^yfy 4 0t>f>^-^ 4 4 ^afeyijuSf 
SE£*iT*5*K Mtffi3 6T*M^^:lA(i, DC 
/DC^/N'-n 8^*Lt^f>A-H 4tz«£&£ 

ho 

[0 0 2 8] DC/DC3>A-^3 8li, «Sfl.«}fe3 

K3 9 ^*LT^ 4 4XtT/<y r-y 4 0 

Jw6Plni-&o ZCDtZ, DC/DC3>A-^3 8li, 

[0 0 2 9] ^t-K3 9li, DC/DC3W<-^ 
3 8*fe>f W<-*4 4^ , ;f , J 4 0 K*tL— SfrftK 

[0 0 3 0] Myf«J4 Oli, «Sfl.«ife3 6*e>tt»S 
it/:SS^ tig-ic J:oti±^»^ 4 6^<W 

tat-fw<-^4 4n«»u»«. *nmmx 
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j±, ->xmttit Lrft«ft*^77'j 4 o *jbv*t 
zti>x£z 0 :^7f y 4 oo««i??s:«\ 

ft 3 6<0*WS*&£ p fc.fco 
[0 0 3 1 ] S0C-tH42li, /<yf'J40 V>%m 

m (soc) ^aitt, -to«ffl«**»j»»2 ok 

10 ftWt:i±> S0C-b>^4 2(i, ^'7f'J4 0 

Kjsita^s • ttmomittfciswk soc 

>-^-C»jSS*LTi5»). «I»«2 0*4. 
SfatMyf U 4 0 O^lf & ® J: y)j£i&X^ 
Z> 0 ttZs :<7)J:^^SOC^ -$(D\X*> *) \z % A'^f 
y 4 0^ffi»Kff*:ffl5e-r*Kff*>^^, ^7f'J4 

ocom^ffioitm^aijgf ^>itm-tr>^tc .tor, so 
©j«®2 oii, *rt.e>*eii*fe'<*T- y 4 o^se 

20 [0 0 3 2] ^ 4 4 ti, «S»«ftb3 6 ^<yf 

y 4 0^fctt&S*ifc«aKJ:oT*-* 4 6 iffilft-J" 
So -f>M-^4 4li, DC/DC^>n 

3 8^/<y^y 4 o^t>eniD$ft3tEst«ff*, 3 

«£»*ffifc«E*LT*-*4 6tftftt*t*i:, - 
okl, ©J®a5 2 o^^i9flfi:ffior> *-*4 

[0 0 3 3] HBIKIi, "f 4 4 ii, 61BOX>f 

30 v^-yymi- MUM* /W*'-7lMOSFET (I 

CRT) ) *-i=l5I»*^k LT«J5fi:$tLTi5»}. -tUb 

yf>^f^-f y f->^Bi^*»Jttl»2 0^t? 
fiO»JfflHI-?-tcj:orftiJffll$tL^^ tiz± >K (=pjjD$*i*: 

[0 0 3 4] 4 6(±, 0Jx.tf, H*§l^8B*-*-C 

fflfifiStiTfciK «S»Kife3 6**-* 4 6frb<< >/< 
-M4 «T^LTtt*&^tL^m^tcJ:oTlE16$tLr, 

40 wi^i**^ m^r) zfrLxm^&M&nmm 

[0 0 3 5] Ztz, T?*fr^yfrtfi/is a >-b>*r2 

^m^$ijfflia2 o^as&o 

[0 0 3 6] MfflU 20li, CPU20a^ R 

OM2 0b^ R AM 2 0c ^ h 2 0 d ^ 

8irv>4 6 ^co^ CPU20ali, lffliyn^7 
50 A^fi£o-C3fHO«»S:SllTUr, 0^31^$iJfflJ £ 
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&~?2>s<vt U 4 OO^ctf (SOC) £'^;><-*£ 
L^m^mSl- tBJiJSttOf- * ft ^£^*!>&|fi L 
tv^o RAM2 0cli, ±.&9in*:U?fLtzZtlz£ 

TC PU 2 0 a tC(Sx^>*U. CPU2 0a^^Og$ 

[0 0 3 7] ST, ja±0#flMSR*l±, ei 

i: « i: A,£^fc 0 lift^tf*, 
fHiv^f AlZ&\,*Xl±, ZhlZ^ ^Oi^jr/W^ 
Xi4 8, 7f 3 7XtfJg»f*-f 7f4 1 

[0 0 3 8] IP*>. /<>f/<;*»4 8(±, DC/DC^> 
3 8 0X»fcffi*kOHB«r««o«rC»8tai-C* 
oT, «fl-ft*3 6-C»*S*LfcK»*r, DC/DC3 
^38 £ ik6<, 4 9 4 4 K{Jt» 

r*fc#Kt£*t<bft"Cv>& 0 

[0 0 3 9] 4 fc, Wt&X 4 y * 3 7 ii, «»«ife 3 6 
om^co-^*, DC/DC3>^-^3 8 0AJJ0- 

+ 3 7TOC/DC3W<-^3 8 O A^llUcgj 19 
oti^^Cli, jKfl-mib3 6 t^L/:f*liDC 
/DC n 3 8^^lt^ 4 4 -r 

•J4 0 fctt«3*i&**, 4 8«U«9J»fco 

Tv^a^jcll, DC/DC3W<-^38«:^f 
fc, AC>f /<XflM 8 ^^LtlS^ 4 4 dftlfr 

J* ^ 21 i: 11 ft S „ ft i= , tT?^-" 7 - -f v 3 7 ?+ , Sit*)*? 

[0 0 4 0] iSWf-X-f 7f4 1 ti, ;^f'J 4 OOiii^ 
K3 9 k^ 4 4 fc«0HJ4ro 

ft C«*»*feffl9«r tztXDAj y*-C*& 0 EP*>, 

4 Oii-f * 4 4 8^DC/DC3 

3 8 ttJtft»:«fi$*irv^^ 

K^BitSft&C £Kft£ 0 ft£, rOig®f^-< yf-4 

[0 0 4 1 ] -e-ti-eti, *SIJ6«o«S3H-«}ibv^f-A^ 

[0 0 4 2] El 2 l±EI 1 oMSfl-Wfev*^ Ad&tt&M 

H3«ini:<ft*«5^<r^i-7n-^^"- YX$>h<> ft 
t0JWttJB^*5V^-c«i, ffl*** vT3 7l±DC/D 
C^w*-* 3 8<*>A»«m::ffl^»:boTi5»K i£B/r* 



(5) 3#8§ 2 0 0 0 - 3 6 3 0 8 
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[0043] El 2 tc^i-i ^tc. sr. ©Jffl)a52 o^r 

nM^iV^yy a >-fe>-9-2 2 K J: oT«WS 
r^-feA'gaafc^&tr Uf-^S 1 0) o CtiCJ: 
oT, 4 4 Sr^hLT^e-* 4 6 tC^O^JgO 

T\ mW&2 0l±^ Z<a^&A,tzT?*.frm&frbs 

10 ^m*) £»ajr* ut^ys 1 2) 0 

[0 0 4 4 ] ©Jfflia5 2 0«U *W«3 6-C»ft 

r^§mt/, ip*>, ^sm^m^^*sr^ (*t^7 
s 1 4) o «x.i^ «»kt&3 6 tm^omftm > b 

3 6ftttftS-*^»*^«»«rfe3 6**«*r*-C** 

[0 0 4 5] fti3. $IJfflSB2 0ld\ Xf 7yS10 t S 
1 2<7)£!L31t*T^:/S 1 4 0®3g£l5l*|^Mfr"Cfr 
20 ftoT6£v*U — *0*a#»TLfctt> fft*0«L31 

[0 0 4 6] ©Jffll^2 Oi*. Xf^yS 1 2t» 

tliL/;>f>^-^4 4^*ttlj75^, ^S14 

<omZ?£*> Uf-^S16) , fOi^O J: >9*#tt 
tLlfB3 0(D^Ji*. 0 J: i?/h$ttti.{fia3<50©UJi 

o-c*tL«fsi3o(3)^Jitfo ^--c, ^(Dmtf ox 

30 T£iK i/c, f<0g^0 J: d tJi, *S 

>/<-^ 4 4 0S*aij3t*Sfl-«7fe3 6C0tb^«^^i 

[ 0 0 4 7] -ttL-C«4EI3^(Dw»*HOV^-CIftWr 
BP*>. 1 6XWbtl2>4 4 4(7) 

s^tb^j t «sfl.«ffe 3 6 o^^ai^m* t <on^ 0 x 0 

*:S^»^J± % W»SB2 0^ Sr. SOC-tH42 
40 i:iotftttS$n^7f ^4 0^11 (SOC) * 
M*)&tx (^f-y^S 1 8) o 
[0 0 4 8] $<JM2 0f±, 7f-;ys 1 8-CW 

•5 SOC H^o'v^T. ^-co SOC CWL^M v 

f'J4 0coffi^H«-mtf^JE#14^%lJ®I^2 OfiOR 
OM2 0 b^<bS^to 

[0 0 4 9] mf^L/cJ: ^ t*. ftUi»S&2 Ort(7)ROM2 
0 b H(±. l-*b, El 4 Utj^-T i: •) ft/< y-r U 4 0 Uistt 

50 [0 0 5 0] El 4 (igj 1 (7)A7r'J 4 0 H£tt& S OC 



m 
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[oo5i] i4 u^-r <t -5 /<7f 'J 4 o orn^j^: 

a-as»Kff4ftt«iSOC^J:oTie<tLr^»}, so 

tBi:ftnoB4tlt SOCO/h^i»:Gl, G 
2, — f G5t4otv^p ffi^t, R0M2 Obt: 
Ji, 4S0C»:, -ec0S0CTOffl*«a-aji;SJE 

[ 0 0 5 2] *-d-C\ ft(Jft)«E2 Oti. ±BLfcfci3»K 

ROM2 0 b ^«»s*L-cv^«*«5ffl**«-aua* 

[0 0 5 3] ftflrt&Kli. ^IU^ii/:SOC(: 

8fcfcffi2j«Efc<a» (ep*>, ^*vf'j 4 oom^m^j) 
<< 4 4 <7>m%Lmt}tM&mm3 6^sai 

>fP nW<9 f'J40 Otii^mBEV n Sr. 

[ 0 0 5 4 ] ftJfflJ£&2 0(±, DC/DC3>A- 

*3 8*«]ffllLt\ DC/DC3>/<-^3 80fflJt 
-7 ^ . ; , ~f c 2 0 T^jfeS L £:Si51SEEJ~ £ * - h . *? r 
(X7-;yS22) o -Otl, 

3 7 l±%0jffl*fcJ8*i: LTDC/D 
C = >^-^ 3 8OA*«C«J0**>or*>J^ iEBfr* 

[ 0 0 5 5] feoT, DC/DC3W<-^ 3 8 OtBtJ 
SEEti'^-r 'J 4 OJklfJ 4 4 K-f-fi-PtiHliJO 

£*iTv>&*:a6. DC/DCn>A-^ 3 8^iliAlE 

ociSt^- £ .tor. ^7f'J 4 ocoai^j 
mJEii, ^t^S 2 OT-ft^L^tB^IEJEU^^o «t 
o"C, /<? -r'J 4 0 tf*fcl±, tH^mtl^ IT, XT y? 

s i 6-e»^n^-f w*-* 4 4os*ffi*tJ»fl-K?fe 

[0 0 5 6] f:t% $IJ^S$2 Oli, ^f';yS12t 

Jltti Lfc-f 4 4 og*as»i:«at*ts«:, 

? 4 4^iHr^-^4 6 -c*B»-*& J: ? 

^>^-H4^Wt^o -<D*g*, /^f'J4 0* 

t:, aoo»wij (bp*>, >r 4 4<75S*ma 
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5>3l&ffiS*vt\ ^ 4 4 KgtS&Stl* Uf«; 

yS24) o 

[0 0 5 7] EP*>. $ij®g5 2 0ri«, DC/DC^/A- 

* 3 85^ 4 4 KlJtU ±BSO «t "9 
frfc-? -£K<toT, Mli3 6^<bli> *tv7S 

1 4-cftSLfc^5eta*«*fcrac**3* f *oas*t 

* 4 4 t~tt*$2*t£*I t^ttZ> 0 

10 [0 0 5 8] g]3 0©0^tCov>T^1-^o 

EP^> Xf-^S 1 6-e»<b*Xfc>f 4 4<B3?# 

v*»*l±* flJft)S&2 0^ ±E***0 «fc 

RflUc, if, SOC-t>t4 2iz£^xmm2titzs* 

->f'J4 OO^EmS: (SOC) iWOiLti ix-ry^S 

2 6) o 

[0 0 5 9] fit, ©J$Jg&2 OJi. -€-*>JR0&A/rt:S 
OC^l 0 0%*9|-CA*^f -9^**»J5e-f& (^f-y 

ys 2 8) o «5g<o»s, soc^i o o 
20 ^t±, ^7f>j4 ocfc?«:d£s»^*c: 

^kLt^f yyS3 0^»Ii:»fft&o SOCt^I 
0 0%*j»-e*&»^Ufi. ^7f'J 4 0KS/i«2jS: 

[0060] SOC^l 0 0%-C$>&:fe§£\ &UWH2 0 
l±, *1\ jSBt** 4 1 «rftU8P LTjSSrX-f 4 

4 4 4 8^DC/DC^W^^ 3 

30 0) , M7f'J 4 QfrhmJltf&tiZti&Z t 

[0 0 6 1 ] ^Ctc. ^Jjffl]^ 2 0 t±. fflft-X ^;f37^ 
«»LTM^>f yf-3 7 t^;^»4 81^« 
x.&o 'W<*tt4 8tcJ:oT^m?t6 3 6 

cotB^ii^ 4 4 OA^JCDC/DC^ ^ 

3 2) o 

[0 0 6 2] -5-^T% ©J^l^2 0fi> ^f^S 1 2 T 

#ffiLfc>f 4 4og^tb^t-^a^i-^m*^> 

40 -f 4 4 ^iHT^-^ 4 6 -efg^l-* i 9 tC, 

0/^H4Mit^ 0 MM3 6^ 

^ >;n*- ^ 4 4 
£B$*IT. ^<-f/<^«4 8^M^-^i:<toTDC/ 
DC3>a'-^ 3 8 Zfr-f Z^tta < . fit, /^f 
'J4 0t:SS$^^tt^<, f^it r^-^ 

S 3 4) o 

[0 0 6 3] ffiot, :^ci±, 

SDC/DC3W<-^3 8i:*S4v^ «S»K?tb 
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[0 0 6 4] fc*5, «fl-«ife3 6^5>li. * 

<2T% >f ^ 4 4 ^S*HJ»t:«St4tA Ml 
*ffiS*t*rt:*, «ftttife3 6*6WIBS 

*i ^r^ys i 4"cftseL>tT3effl*«*j: 

<Hb^fcn«#i:fc& >f>-x- 
* 4 4tf)S*B*t«fttilk3 6<D^lht}t(7)m±0 

[0 0 6 5] SOC#l 0 0 

i±, ©JfflJS&2 Oli, 7^S 2 6Ttt«)ji^SOC 10 
i:So\^t, *oSOC»c#lELn:m»*a-UJ»iBE 
f£tt£ft«S&2 0fi(?)ROM2 0 b^<bR*Ui-o -5" L 

UttCSo'v^t, X-r v ys 1 6 ^?§e>ft£ - 
4 4 0R*Bttt«Mi3 6^£HJUi:^ 

3 6) o 

[0 0 6 6] JMfcMUfi. Uli&LtKDtWm 

&tLxm4iz#tfz!&&G 3&wt&&2titzm&, m 20 

G3t:i5v^ tfj*mi± <h£B*®*fc£:0« (gp*>, >Ky 
r U 4 0 ^ ? 4 4 (Dm&ftjJ t 

«^m?tfe3 6<n=¥>fcatf39jjt<DmiziiimL< 

fc*H-*»3 6<7)ffl^«StoM«i0 i (IP 
*>> ft) -C**<OT% ffl#«a&fcHl*WEi:«)8f (BP 
^7f'J 4 0<Oft*m*) *»*t4&^ > h 

*«;frj&*fti«ca tv*? cite, A-yf 'M0i:W 30 
l^fg * ti £ £ v> 1 1 S:^ LT 1 '^. * fz , DZ! 4 ! 1 
J:^:, /^yf'J 4 0O£ii*S£Et±ftt tzZZ. ttf%^ 

<dv, &iiwfai>*nt%z#4>Y*nm'?z>zt\z% 

ho 

[0 0 6 7] *Z.X\ 4% *<Dtf<< > M*H4 Kfc^T 

P r -C£>£ £-? 2> f<7)*^>hPrT*(7)A'7fV4 

O^m^mffiV r i\ ;<yf'J 4 0 tcg#3 *i*ffi:tjm 

[0 0 6 8] $y§P£B2 0(i, DC/DCn>A- 

^38WJ«LT, DC/DC3>^-^3 8<7)aiSt 40 
JErt*, 7f y S 3 6 t^L^tbMEC^^ J: ^ C 
■MM" 4 Uf77*S38) o Z<Dt£^ M&L 

tzXoiZ^ vT3 7*±tt««3B"fc LTDC/D 

-f 4 1 IU>ttii:4otv^o 
[0069] Se^T. DC/DC^ 3 8tf>ft* 

fETj^^i: 7 twHS £ ti-2> CZblzX »K ;<-;fiJ4 0 
^iii^mJEti. 7yS3 6-e»5ELfcffiJ«Et:& 
^r'J 4 0 ^(i«Jj^K»$tL*C ttc^^o BP 
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1 6X'&btl?z4 4 4 

[0 0 7 0] «UfilS6 2 0*4. Xf;/S12-Cg 

ttJL^-Y >y<— 5r 4 4^tBJl:fflit^iJ^, >f 
>/<-*4 4*ifrLX*-? 4 6-Cffi&-t2>XolZ % 4 
>s*-?4 4*M«I-*-*. «Sli3 6^^ 

AMfflSftfcm*^^ ^>^-^4 4oS*Siiii: 

*g^i-£^# (ip*,, /<y-ry 4 oiz*«s*ia*»ofc 

a»)<o^lJ) *M>^^4 4*:MSnr, 

^4 6«f^^ 7/S40) o 

[0 0 7 1 ] t£oT> frJ$)Sfc2 0^\ DC/DC3>A 
3 8 5.0^ 4 4 tctfU JLI20J: ? fc»J« 

s 1 4^*^L7t^56ffl»«*trai:*»*T5i9m*<i 

^Ho-«OlWA7f'J 4 oiz^gm 

[0 0 7 2] «f*tcia3<7)<3><!o»^^o^rsiwr*o 
ip*>. 7^s 1 ex&htitzj 4 40s* 

ffi*fc«S«.K}ft3 6O^aiMJi:Oi^0^ 
i±, IH»ffi2 0t^\ £i\ JiEH3ft*0 -t ^^v^frfr* 
/hSv^^tlHjflUz, SOC*>t4 2i:J:oTftasS 
tl/:A7f'J4 0O^ii (SOC) SrJR^tr (^7^ 
•7 7S 4 2) o 

[0 0 7 3] ft0ftl«B2 0 14, -^O^»9^A,/iS0 

C^*6 0%J: 0*#v^^^^Sr2H3E-t* Uf7« 

44) o m^<nm^s soc^6o%aTT*4»^i: 

4 6 ^*iLS ! - ^?T"3" ^ « ^ . S O C ^ ? 6 0 96 J", f? + § 

yS52 OJW^fft-Sp 
[0 0 7 4] SOCt5 ? 6 0 %flT'C**»fi\ 1Wtl9 2 

oii, sr. xt7ys4 2^^^/:soc^:io' 

v^T, ^OSOCC^L^AyfV 4 0cotB*m^- 
H3*IESi|*tt«:»J»«2 0rtcoROM2 0 bfrbm*& 
i"o ^Lt> SU«lffl2 0I±, *<OH*HlL7tffl*«a£- 

as*mjE#tttc^o*v^T. A7r'j 4 oizm&ztizm 
[007 5] ft#M*;:i±, waLfcotraa 

T, m*m^tffi*mJE^^W (IP*>, A7t'J4 0<7) 
«( > hW^f'J 4 0OtB*SBE^, 4 01: 
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[0 0 7 6] mmU2 Oii. m&<VXTv7S 3 

8tH«i:, DC/DC=7V^-^ 3 8 SrWaiLT, D 
C/DC3>^-^3 80ajJ«5^ ^S46 
rfteLfeBJlEi:ft 4 J: ^ t:«»t4 Uf^S 
4 8) o &ib\ fflft** 7^-3 7 liflJHtt 

fflt LtDC/DC3>A-^ 3 8<OA2HIfcSJi?»;b 
oT£!K ittff** **4 1 Iit>«8i4or^ 0 

[0 0 7 7] t£oT\ DC/DC3>^-^ 3 8 0fcb^I 
•BE^wOJ: 7lzm&2tL&ZhlZ£ 9, ;^f'J 4 0 10 

0. A7f'J 4 0 Kl±«#**««S*x*£itc&a 0 HP 
*>> £*MKN&3 6frbl±mtltf?\£m2tiT, -totti* 
mt)07*>, XT y 4 6"CK3eL'fc#>f > hfcWB 

[0 0 7 8] ifc* 2 0WU Xr^/Sl 2tf 

4 4 i*Lt^-^ 4 6T-JS»t* 4 20 

W<-^4 4t«»no :ogl, «ftl*3 6^f) 

aai-im***^ 4 4 fctt«S*LT\ *-^4 

[0 0 7 9] SoT, «U«lffi2 0^% DC/DC3>/< 
3 4 4 K»U ±IB<Oi: ^ ftftljftl 

[0 0 8 0] ffiU &ft«7lb3 6*fel±« -f 30 

" ' ' > -i -x - ✓ 'j^yj ' * — 1 1— I =1 ? «~ i-tiiXw* »«» -fc'v y u-t v_ i - 

fittr-fr < , ;<7f'J 4 0 K*«$*L*#<9tt*6I|fcO 
fiS£ft£<7)T% ^f ;^S 1 4 T?9tSeL*:T3eHl*K* 

[0 0 8 1 ] SOC^6 0%«fc »>*Sv>a^(i, 

ftU«l«2 Ort*. mfiEOX-r ? 3 0O*Itl^Itt:, 
*f> iMf** 7f4 1 «r«I»LT5iBf^^ 7f 4 1 £ 
tf-7*UBfcU A^f'J 40^ ^ 4 4^^-f 

^H4 8^DC/DC^ 3 8 &^<bS5aM 

tC-^U »9SS-r UfyyS 5 2 ) 0 dtUCfcoT, ^-vr 40 
U 4 0^<b«S^UJ*$n.S^t 6^ A7t'J 4 oi:s 
a^#^*l*£fci4< ft*. 

[0082] was 2 ofi, ittrj£o*-r ? ys 3 

8 0«L3Stra«^, *^3 7 *1W»LTffl!fe* 

y*3 7t;W;^*4 8 »9»*&o 
^/U«4 8K*o-C««-«jfe3 6 <om^fi-f > 
/^-^ 4 40AAi:DC/DC3^-^ 3 8 *ft1rZ> 

zt%<mmmz&wi2tLZ (7t^s54) 0 

[0 0 8 3] »J»»2 Oii. xt7ys 1 2-Cff 

fflLfc-f>M-^4 4«»*Htti:asm*Sr, 50 
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4 4 ^^Lt^-^4 6T-Mff^J:^:; >f 
4 4 im&ftZo mmtLX, *Sfl-«Tfe3 6^ 
?>f±, * >/*-*4 4OJtttiJi:ffiSt^l*^0 

<. fit, A^f'J4 0i:fe»8[StL5it4<, 
4 4 K«ifS$*lT, *-*4 6"CM»$*l* 
(**r y 7^S 5 6) o 

[0 0 8 4 ] ftoT. i<0»^»:t, «»JR*t^i:» 
*DC/DCn>/<-^ 3 8 t^$4v^-C, «*HEife 

3 6^<bJR0tB£:h-£m;&*, «#»*fciaix,fc r £i: 

^)Ct^<, 4 4 *£fcri*T§& 0 

[0 0 8 5] 8T, aiWJLfcJ:^, **tt«KJ: 
til*. ^f^S34ifcliS5 6 0»fls-C«U 
ft3 6T»4LfclJli, t*H**:4i:fl4DC/D 
C3>;^^38^^t^^h^<, -f>A-^44C 

fRTftk, A'yf'J 4 O^COH^J^Sa^^^^f- U 4 0^ 
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